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ABSTRACT

The Grapnics-oriented, Interactive, Finite Zlement
Tie-sharing System (GITTS), written by Professor .. Zamel
and i, Micnhael V., lcCabe of the Universitry of irizona, nas
been inplemented on the PDP-11 at the Naval Postgraduate
School., This powerful system of programs was installed in
a manner to facilitate its modification in the future. A
7ery orief description of the GITTS system, including the
Unified Data Z2ase, as well as the PIP=-11 and RSI-11. operating
ssven, are provided. Finally, a systematic approach to
building and/or modifying the GIFTS system in the future is
included. The approacn taken includes a "File Sorter" »ro-
rram which removes the need for much of the tedious work

associcted with buildinz the systen.
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I, INTRODUCTION

The purpose of this thesis is to describe the process
whereby the Graphics-oriented Interactive Finite Element
Time-sharing System (GIFTS) was implemented at the Naval
Postgraduate School,

Anyone who has entered a problem with a large amount
of numerical input into a computer knows the fear of making
logical or typing errors which will go undetected. The
GIFTS system goes a long way in reducing this problem by
allowing a user to graphically reproduce the problem he/she
has entered into the system. The solved problem can be
displayed, as well, in a form which makes the effect of a
given loading graphically reproducible at any time in the
future.

The first step in building the system was obtaining the
latest version (5.02) of the taped program from the Inter-
active Graphics Engineering ILaboratory (IGEL) of the
University of Arizona, After an initial attempt at "building"
the system on the PDP-11 (using the methods described below)
several minor errors were found. These errors were generally
in the form of incomplete revisions and were easily correct-
able with telephone assistance from one of the developers,

Mr, Michael W, McCabe, of the University of Arigzona,

\O




Since the average mechanical engineering student at the

Naval Postgraduate School does not ordinarily spend time
being taught on a computer system other than the school's
mainframe (currently the IBM 360/67), a great deal of time
was required in the preparation for this thesis simply
learning the PDP-11/50 and the RSX-11M Operating System,
Since it is expected that the GIFTS system will need to be
revised in the future, it became obvious that an important
objective of this thesis was to develop the means whereby
changes to GIFTS could be made as conveniently and "pain-
lessly" as possible without the need for a student or
faculty member to become intimately familiar with the
PDP-11, It is believed that this objective has been success-
fully met with the combination of a File Sorter program
(FILSOR) and two "command" files. The net impact of these
three programs is to allow a most powerful Finite Element
i"ethod (FEM) pre and post processer (plus solver) to be
completely built on the PDP-11 with two tapes, two commands,
and six hours of time.

It is believed that the GIFTS system will, in the future,

be an invaluable teaching aid at the ¥aval Postgraduate

School,




IT, DoSCRIPTION OF GIFTS

GIFTS is a system of programs used in solving Finite
Element Problems. This statement does not really do justice
to the system for the forte of the system is not in its
ability to mathematically solve problems but rather in its
ability to reliably and fairly completely define structural
problems which are to be solved, It allows 2 user to:

1) Input problem parameters;

2) Observe the input both graphically and in tabulated
form;

3) Update the model; and

4) Observe the output

Many problems, due to their sizes, will be outside the
range of the "solver" contained in the program. 2ut, due
to the highly structured nature of the Unified Data Fase (UDZ),
otrer systems, more powerful in this area, can access the
data, solve the problem, and return the solved provlem to
GIFTS for display.

The purpose of this section is to give enough of a
description of GIFTS and the available documentation to

assist a user interested in solving a FZM problem to find

out how to get started at the i'aval Postgraduate School,
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. SIFTS DEVEIOPIRS

T o

31778 was written ty Professor Hussein A. {amel and
¥r, iZichael . McCate of the University of Arizona. The
system is constantly teing revised/updated as tne need
arises, The racility for expansion of the system is bdbuilt
in to it as not all element types lave been implemented.
As updates are received, they can be implemented by the

procedures outlined below in section 7.

!

. SYZDEY CAPARITIITIES

“ueh of the ianformation included in this secvion 1is
already included, in sutstance, in the "GIFTIS Users'
Tanual," It is the purpose here to synthesize the infornma-
tion from this reference needed to nave a general under-

standing of the systen.

=

1

-

st 0of the several prozram modules with descriptions

can te found in Appendix A. IZach has 2 purpose in formulatin:

@

)

a FEM protlem and more taan one module is necessary to

completely formulate a provlem. IHowever, not 211 pro

sram
modules are necessary for every formulation.

The general treakdown of the module types/purposes is:

1) ilodel Ceneration and Iditinz;

2) TIoad and Poundary Conditions Teneration, 2isplar
and Iditiaz; ead

3) General Purpose Computational and Zesult Tispla:-

odules.

12
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In addition, there are modules availatle (cut not et
implemented at the Taval Postgraduate Sciool) *to inter-
face tiiz GITTS system with other Finite Zlement programs
includinz:

1) ANSYS

2) SAP4

3) HASTRAN
The purpose of these interfaces is to act as "interprezers"
oF the GIF?S Unified Data Zase in order that the generated
model zmay e solved on one of these otaer systems. Tz
interface prozram also takes the solutions renerated bty the
other srstem and formats them bvack into the TDE
in oxder that they can te displayed.

In the WIIDDS Users' Reference Janual," it 1s stated:
"{he ~eneration and displary capatilities ol GIFTS go teyond
it{s own analysis capavilities." It gives, vy exemple, the
fact that the CIFTS system can generate and display nizher
order elements waile not (yet) beinz able to analyze tae
results. “lough tie author is not privy to a tiaetable, it
is expected that the system capabilities will increase and
can te added to existing capabilities currently at the aval
Postgraduate Scnool. The metheodology for making such revi-

sions is covered below in chapter 7.

—_—
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1, Pre and Post Processinz Capatbilities

a. Pre Processing

The GIFTS system is capatle of beinz used as a
pre~processor for other systems. It acceptis commands which
allow a user to establish the geometry of a nodel ané to
display it at a terminal for verification.

Fizure 1 is ;h example of the program/user
interaction which 1s required to establisnh the geometry of
a plate with a hole in the center.1 Fizure 2 is tze resultinz
plot with elements and points latelled. Should an error e
made during tae session, a correction can ve made tefore
zoing on.

Also availabtle to the user are a variety of
tatulations of input and computed data. These also prove
useful in tle veriiication of a model.

5. Post Processing

Figure 3 depicts the results of the solved I3
proclen which was enitered ag in section l.a., atove, It
denicts the siress contours as computed by (in +tiais case)
for & ziven loadiny. I a different
solver (e.;. SAP4) were to e used, the interface prozran

would "translate! tihe output from the solver into the

s ; : \ : s
“nis problem is one that was included in the "GIFTS
(TTNT

Primer" walc: was written at IGIT, University of Arigona.
See Appendix T,

14




ZIZ7S UDR Zormat tefore using the FIFTS modules For dis-

playing the results.

Thie syrsven can also displar deflection rlots
due to a given loading as well as computiaz aad displeyiag
tine domain problems.

2. 8&olvinz Capatilities

The system, as presently confizured, is capatle
of solvins a wide class of structural, Tinite element
nethod provlems. Dowever, Tihere are some limitations.
Paze III-1 of tie GIVTS User's Tanual lisvs tiiose elements
whicz enjoy "Tull Support" and, also, those within the
catezories: M"iGeneration and Display Only" and "Storage
Cnly." & user should te aware of these distinctions tefore
decidinz to solve a problem completely bty GIZFTS or oy ITTS

in conjunection wiwh another svsten.

e TITE COMDPUTIR PROFRAL

IZ loaded all at once, witli no overlaying, the entire
set of program/modules would take up to periaps two mega
vrtes of memory. 3ince it is not desiradzle (or usually
possible) to have this mucz space availatls o a user, tihe
progran 1as been divided into several, separately sxscutaltle
modules navins as thelr common denoninator the Unifi:zda ata
Zase.

Fach prozran is called up (executed) 27y a "RUI" command.

At the end of the session with an interactive module, a

—
L9




"~UIZ" (or sinilar) command is given wihich causes the
nodule <o update ithe data tase, close files and leeave th
module. 7o enter tihe next module anotiier M:UIIM cormmand is
civen and so fortin,

Tae interactive modules accept a larze nunter of well-
defired commands. Some of tne modules rave similar and
even duplicative sub=~odjectives and trerefore contain
na.- of tie same commends., zach prozZram, however, has its
owvm commuaications subroutine which will accept commands
only valid in the particular module, Several different +yp=
prompt symtols are used (», *, ?, tlank) walch aeke the
rature of the input (i.e. alpianumeric, intecer or floating
point) less amtizuous.

As 1t was earlier stated, overlaying is regquired for
most modules wnren installed on the PDP-11, This is due <o
8 541 Tyte limitation for any program secment. Tihe overlayin:-
sciieres used for the several modules were included on tle
tapes received from the IGLL, Universit:r of irizona, and
are duplicated on the tapes discussed “elow in s=ction IV.:,

Cne of the capabilities available to the user in man~—
nodules is tahat of plotting the nodel a%t 2 terminal. This
feature ocviously requires that a terminal with a :raphics
capacility te used. The terminal for waich tae 3IZPTS

Srstem at the llaval Postaraduate Sciiool (17PS) is preseati:-

-
[\




cearad is sue leltronix 4000 Cferies. To chante to anotier
troe of terminal would require modifications to several of

A . s \ . 2
the CGITIS litrary sutroutines.

T. THDI UUITISD DATL TASL

Durin tne course of model definition, the ITTS srs*ten
opens, performs input/output (I/0), and closes files on
dise. At the end of a sessiozn one will find on is/ner
disc space several files navins the jobname (specified
7 tle user) as their filenanes but each havinz a different
"extension." Cuese Iilcs represent tle Tnified Tata
Tase (D7),

“he IOz files created by GIFTE are primeril randon
access, unforratted disc files. The fact ther are unformatied
alles storarte of aunerical davta nore efficient znd the

rendom acc2ss feature allows for easier identificestion of

)

particular record to ve read or writte:.

1. Terfini~<ion ol “erms

The iandividual files are deserited in the "TIZTS
3:rstems .anual” tut a zeneral description of tile metiodoloy
of the prorsranters and the terminolo:y uszd in tae nanual
is warranted.

A "phrsical record," iz context witi tae terminolo v

used in tlie Srstems [‘anual is ti.e "collection of daza" ‘ownd

2

Specilicall: those in tle Zile: TI7 Z.PDP

-3
-~

o«




in oxne record. “nen sutmittinz a progsram written on puncned

cards, %the input record lenzth is limited to 30 - tie number
of characters allowed on the card. A disc, of course, does
not have this limitation and the record size can te extremely
large. (In tne GIZFTS system, tae record size is automatically
defined within the prosram and can Le as large as 1634
oytes.) The program uses equivalent size buffers to
accomodate the I/C record sizes and also z2llows for variacle
sizing of buffers/record size should the prosrams te run

on a large machine. Tals fact 1s academic thoush since the
current installation at the laval Postcraduate School is or
tae PD2=11.

4 M"logical record" is a term used for the grouping
tozetrher of data which are related insofar as the progranmer
says they are., Tetter put: "the smallest collection of
data into which the data contained in a file may ve divided."
For example, a paysical record of 200 brtes could te divided
into ten loszical records of 20 tytes each. In <his case,
the numcer "10" is the "blocikinsg factor,"

Data in GIFTS are generally buffered in nanmed
0201, A& tuffer typically consists of a pnysical record
plus some "tookkeeping" data. Tor example, a parsical
record in tiie "points" (PTS) file contains datza on ten
points., If the point Teinz worked on by “I™TS is not in

tae record currently in tihe buffer, the current tuffer is




b

stored in the PTS file and the correct record is read in.
The "logical record” needed by ZIFTS (i.e. the point Tteing
worked on) is now available.

2. Yaminz Convention

Tne UDR consists of, typically, ten or so files
(the exact number depending on the problem being modeled).
Certain administrative files are kept open throughout the
life of a problem - that is, until deleted by the user.
These files do not contain data which are used directly in
solving or displaying a specific model. Cther files are
temporary or '"scratch" files and are delsted prior to
leaving the module waich opened them. Then there are the
files containing the data unique to a model wnich are
"passed on" from module to module until the model/solution
is completed. All of taese files are the mified ata
“ase - tie focal point of the GIFTS systen.

At the beginninz of each module, trne user is queriec
concerninz thnez name of the modal. The first tize that +tiis

nane is used (usually in the nmodules =UI. 7. or 2IT!), the

[}4]

name becones unique until the probleu is deleted from t:
Z
dise.”
Figure 4 is a senple listin of the files built .-

CIPTS Tor tne Jjob "PLAT" wnich was shown in previous

°This cannot ce done cy ~ITTS tut nust te done witih tae

file nandlexr - see section IIT.Z.3.
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section. As the proolem prosresses, the numter of files
could increase and eventually take up a _reat deal of

disc space (users should keep tihis in mind when creating a
proble:r when disc space is at a premium).

"wo other files exist which do not follow the
naming convention wiich was outlined above. These arz:
“IU783.INY and TIPTS5, 25T, Tae former is a s=quential,
formatted file listing all the "HL1LP" command answers that
are available. I . requires updating as changes are made
to the system and is not tied to any particular protlen.

The latter file is used by OPTI! (i.e. optimization prozran)
and is strictly for time estimates for the problem being
completed. The user normally need not be concerned with
this file, as it should already exist. If it doesn't, this
will cause minor problems and could be easily retuilt by
runniang the module :ST,TSY whicn is included on the magnetic
tapes discussed below in section I7,3.

cachh of the files is descriced in tae IT7S Systen
ilanual teginning on page SI° II-2. Ior those interested in
modifyinz the JIFTS system or writing an interface prosram,

further explanation of the UDT is given telow in section 17,

Z. DOCUNZNTATICI OF GITTS
Z¥e source listing as provided ty the IGZI, niversity
of ‘'rizona, is liberally filled wit: comment statements.

“owever, tne interaction of the approximately 300 library




subroutines with the program and subroutines within the
modules is so complex that trying to understand exactly
what a program is doing at a particular time is virtually
impossible without an excessive expenditure of time.

The user normally will not ve interested in the source
listing but rataer in how to RUN the system. The remainder
of this section is devoted to the documentation pfgvided
by tne developers on now to use the system to solve a

problem.

1. GZeference Manuals

There are several manuals which are of interest to
voth the JIFTS user and the systems analyst responsible for
vuilding or maintaining GIPTS (see Appendix B). The manuals
are provided with the CGIFTS system by the University of
Arizona and are kept at the Yaval Postgraduate School in
the lMechanical Engineering Deparitment Computer lavoratory,
Room 201D, Halligan Hall.4
f T™wo of these manuals have already been mentioned
- above: "The GIFTS Systems llanual'"; and the "GIFTS User's
ieference Yanual." Tne former was used extensively in
attenpting to understand how the computer prozgram worked

and to understand the UD3., The latter was used in conjunction

2 e Bl A~ AL

470t all the manuals have been provided by ICZL, Univer-
sity of \rizona, as they are yet to te written. TFor example,
tie "GIFTS Srystem Installation i‘anual," which would have
been useful here, has not yet been completed.

21




with the "GIFTS Primer" to ottain an understanding of now
the systemm operated from the user's viewpoint.

The "Primer" serves as an excellent aid for the
cautious, first-time user to get some hands~-on experience
with the system and to see what the system can actually do.
It also explains, in detail, the purpose of several of the
commands. The included examples, besides being educational
for the first-time user, are very useful in checking ihe

installation for accuracy.




III. 7IIZ PDP=-11

The GIFIS system has been installed on the PDP-11/50,
located in Room 500, JIpanagel Hall, at the Naval Post--
graduate School. The choice to install the system on this
particular computer was based on its availability; the
fact that GIFTS had already been brought up on the PDP-11
elsewhere; and, that the main computer system at I'PS, the
IEl 360, was being replaced in the near future.

There are actually two PDP=11s availatle in the Computer
Lab: one with the UNIX operating system, and the other
with RSX-11M. GIFTS was installed in the latter as it is
limited to 32X work (64K byte) segments whereas UNlIX allows

only a 16K work (32X byte) segment size.

A. ORGANIZATIOW

The Computer TLaboratory at the Naval Postgraduate
School.falls under the administrative control of the
Director, Computer Laboratories. Under his/her control
are several analysts/mathematicians familiar with the

RSZ=11.1 operating system.

3, RASX=11¥ OPERATING SYSTIM

The following are descriptions of utilities available

under RSX-11I7 and which are used in the building and running




of CITTS, The descriptionsare provided here primarily as
tacksround information for section I7. The details of
the following utilities may be found in the appropriate
PDP-11 manuals.

~1.  I0GON (FZI)

nuoT" is the lozson keyword. TFor the Ilechanical
Zngineering Department, the logon is "mEL iIZEDZPT" whereupon
the computer queries the user for an appropriate password.
The lozoff "keyword!" 1s simply "EYZ."

2, User Identification Code (UIC)

The UIC is assigned ©ty the Director, Conputer
Latoratories, and serves two primary purposes in the RSX-11>
operating system:

a, Identification of a particular user for security
and accounting purposss; and ’

b. Identification of the user's directory on disc.

~

%. Peripheral Interchange Prozram (PIP)

PIP is the very versatile system of file handlers
which is used to: move, delete, copy, rename, etc., files
created on disec.

Some knowledge of PIP is essential to any prospective
user of the GIFTS modules on the PDP-11. It allows for
deleting and transferring files - wnich are useful "house-

keeping" functionsto xnow.

A
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4, Pile Transfer Program (21X)

LI is the PDP=-11 wtility for handling files between

disc and megnevic tapes.

n

. PCRT2RAN Tour Plus (F4P)

The TORTRAYN compller used to build the FIFTS system.
e syntax for this system a2llows for the use of nany
"switches," In the building of GIFTS on the PDP-11 it was
only necessary to use two switches:

a. /C0:20 - This switch was necessary on several
ot the subroutines to increase the number of allowed con-
tinuation cards from the default (i.e. 5).

b. /TR:I0IZ - This switch was used to build a
separate system livrary which did not include the code
necessary for tracing in the event of an object time error.
This omission is necessary to allow the two largest modules
to fit into the 320 word allowable seguent on the PZE-11.
(This will be further explained in section IV telow.)

6. Taskouilder (7TK2

T2 is the "linkerV used under 3SI-11.. In con-
junction with command files, it builds executatle modules
complete with overlays. A description of the command files
used for building GITTS is given in section IV. TFurther
xnowledze of the TKB utility would only be necessary if

one were to rebuild or modify the GIFTS system without the

‘help of the techniques which will ve demonstrated in section V.

ot 2 e e g
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7. Zibrarian Utility Progrem (I2R)

This utility is used to create and modify litraries
of files. 1In the case of tie tuildinz of the GITTS systen,
it is used to create "system" and "module" libraries. In
modifying the GIFTS system one would only need to becone
familiar with the syntax of two "switches": /I = (that is,
"insert"); and /DI ("delete").5 Bxamples are shown in
section V.

8. Text Zditor (:0T)

9,

The 3SX-11li system at the #aval Postgraduate School
offers two text editors. "IDTwas selected because of its
power. ith a little imagination, a zreat deal of time can

be saved in makingz major and/or repetitive changes to a

file with ZDT., To make future revisions to GIFT3, it is

guite ouvvious that a knowledzge of an editor would te necessary.

9. iiacro Assembler (IIAQ)

This is the keyword for assemblinz macro programs.
¥or example, to assemible a progran called THST.ITAC, one

could enter:

<t

is also

[

This would produce an object module called TZ3T, I

posgible to get a listing of the program with all external

-
‘Yote the syntax difference in the use of "=t for /I¥
and ":" for /DI.




references, etc. Tor details concerning this and other
features, a user should refer to the appropriate PDP=-117"

manual.

10. Execution Order (RUN)

RUF is the command under 3S7-11I! which causes an
executable module to e loaded and executed. Tor example:
WY BUIKM. TFor files that are overlaid, the executable
module (with a default file extension of TSZ) will need
an additional file with the extension "ST3!' Tais is the
"symtol tatle file" which is also tuilt at the time of
taskbullding.

11. Use of Command Files

"Command" files are ASCII formatted files having

an extension of "JiD," A Commend file is executed Ty
simply inserting the character "@" vefore the filename.

Zor example, to run a cormmand file called GIF?SS5.70D, one

would type in:
@GIFTSS

PP
.t

The contents of the file would te executed line bt lire.
Another way in waich comnand files can be used is ]

in conjunction with = utility or tihae "CRTIAT compiler, 747.
P ’

Jor example, 1f there are two separate TC I3 .7 prozrams %o




be compiled, T:iST1.. TN and TZ372,7T, one could edit a

command file called 7“3ST1.CiD as follows:

»EDT TEST1.CHMD

*T

TEST 1 = TEST 1

TEST 2 = TEST 2

¢ctrlyz 6
*exit

To execute this command file, one types:
F4P ATBSTM

This method can also be used for: PIP, TXE and LER.

S . ] . , ; .
CTRL Z is the combtination of characters which allows
the user to leave the "input mode" in =DT,

o b Aum.w-‘j




IV, I37 RUIZDING CF GIITS ON THE PDP-11

The process of tuilding GIFTS can be broken down into

a few logical steps:

1) Sorting

2) Compiling

3) Library Puilding

4) System Zuilding

5) Cleanup
To simplify some of these time consuming processes which
must be completed, the author has written a "File Sorter"
program (FILSOR) which effectively reduces the "slave labtor"
time and improves, it is believed, the accuracy of this

process,

A. SOURCZ TAPT

The PDP-11 version of tne GIFTS swvstem arrived on an

et e o S o 0

unlatelled, ASCII-formatted, nine-tracis tape. Along with
the tape was a listing of the names of the files and the

sizes thereof., The files can be broken down by type as

follows:
Concatenated FORTRAY programs/subroutines: 29 o
Overlay Description Files: 15
llacro Programs é
GIZTS Information File 1
“est Programs (FORTRAN) 3

29




The listings of TFORTRAT prosrams/subroutines are
unusavle in the form they are received and must te separated,
conpiled, and the object code placed in litrzries tefore
tle taskbuilding (linking) process can even tezin, The
steps that would be involved if this separation process
were to Tte done manually with the Text =ditor (:DT) are:

1. Tind the first line of the program, suvroutine or
function; then

2. Zind tie last line of the prozram, sutroutine or
function (i.e. "IIID"); then

3. T'rite the inclusive lines teitween the first znd
last lines out to a new file; then

4. o back to 1. until an 2D is reached.

Tae finding of the first and last lines using ©2T is not
difficult (except in each case, one must look for either
a2 subroutine or a function since both occur). “ritingz to

& new Ifile is not particularly difficult but requires =z
ratiier lengthy line of commands. TFor exanple, to write
lines 10130 throuzh 13450, inclusive %0 a new fils named
JITUAIL TR, requires: |

WR10130:13450/F1 s FITH AL TT/70
It can be imagined how long it would take to do tiis
nundreds of times (atout six hundred for GITTS) withous

an error! Ior the reason that this task is so tedious

and frauzht with peril, tre author wrote FITSCR.

30




B. SC. TINC OF SOURCZ LISTING

1. Teszcrinption of *INS0N

The vtasic TILSCX progran accepts as inpur, ths nane
of a source listincg file7 containin~ at least fwo su-rousines
or one main program plus ons or more sutroutines (or funciions).
The following restrictions or guidelines concernin:s the use
of SILSOR exist:
a. There are no "2Loc« Deta" subroutines wizt:zin
tne source listing to te sorted;

t. If a listing contains 2 main progrza (vice a

by

subroutine or a function), it must appear first in the file;

c. In all cases, the sorted program, suctroutines
and functions will have to te compiled;

d. In some cases, entire systems of sorted subroutines
will have to bte compiled with the "/TR:IIONZI" switch in use;

e. In all cases, the sorted and conmpiled sutroutines
will have *o lte stored in 2 litrary called, artitrarily,
I‘]' TTe

f. Cormment cards preceding the first exccutatrle

statement are discarded from the first output progran;

'The current version of the GIFTS source listings are
on a magnetic tape in a format useable under the FILI utility
of the SX-111 operatinz system (see abdove, section IIT.Z.4).
To ovtain a2 listing of a particular magtape file, it would

te necessary to load the file onto disc using 711 2nd then
printing it using PIZ.




i .  Tae input listing is unaffected by TILS0R;

n., Tae "IN statement images must bteiin in
colunn seven (otierwise the prosram will fail to reco:snize
it as teing the last statement in the progran).

211 tie FORTRAY source listings included with
&

L)
i
29
-3
[¢7]

conform to the avove restrictions.

The main output frem FILSOZ is, of course, the
separated TCITRAN files. The files zre named according to
the sudbroutine/funcition name or, in the case of 2z main
prozram, the name of the input file. Tor example, assune
a file named ZXANPIL. ZXT contains: a nain program and

“

tharee subroutines (subroutines TEXZ1, TZXT2 and Function

TZi73). The results of running ZXANPI.TXT through FIISOR
would Te to create four new files called:

EXAMNPIL, T
T2, DT

2 aan

T2XT2.77T1

maye smae
PR s e o U i

The original file ZIAVPL.IXT, containing the concatenated
PCRTRAN files, still exists and is unchanged by running

FTLSOR.

It should be emphasized that in the first prozram
or subroutine in the file, blank or comment cards pre-
ceding the first executatle statement will e "lost."
Similarily, tlank or comment cards between "ZHD" and the
next suvtroutine or function withiin the listing will e
lost. Soth these statements apply only to tae sorted
routines = not the original listins.

oo




717301 also opuilds two additional filss winile

sorting tie input file. 3ince it will eveniual <

tJ

necessary o compile all the subroutines, 2 file czllzd
ZIB. 3D (a command file) is built which allows for the
compilation of all program/sutroutines sorted by TITSCH

As s%tated in section III,2.5, two possitle combinations

of "switches" occurred in the btuilding of TIPT3: one
with +the "/Ti:U0IZ" switch, and one without. <“xhe "/70:2C"
switch was ussd rezardless. TLSCX gueries the user in
order to determine whether he/sine wants to include the

trace capatility or not.

The other file built oy 7120 . is o-llisg "STUR®,C.D."
This file, in conjunction with the I22 utility, will store
the object modules conmpiled with ZI3.CT.D into an otject
litrary called L1.CLE, After the "STUTF" process, the
1itrary 11.0LE can be renamed using PIP to avoid confusion
with future sILSC> operations.

Appendix C is a complete listing of IZSCR. in
examnple session is included in Appendix D.

4 more complicated version of FIZSOR which allows
a user to setup 20 input file with a list of several iaput

files to te sorted is also included on magnetic tape.9

9This version is called :ILS.12 and requires an additional
program, STUZ?Z, to build the input file. Tot: of these
modules are included on tape and are executed as a part of
the automatic "FUIIDT" command file discussed below in
sectionV and listed in Appendix Z.




os< -7 .2 .odules augt L2 overlsio oon Toe fTor-ll o in
order t.at tiizv can it into reror:s., T2 s uitan iavolived
with the taskxzulilder is guite extensivel: dascrited in tue
F7Z=11 sanuals and will not o2 duplicotsd rere,  iverzl
exandles ol the symiax will ¢2 shown ad I Tiizse ~eans the
recader will Tte atle to zbporeciats tii2 methodoliorr uscd on
Tt FIT-11,

. Jon=Cverlaid ‘odules

..t present, “uncre ars ssvan nodiles wiici mre not

overlaid and, thereiore, arc =-ie simpl:esr =o Tiuild.®
It is only necessary to compllie tT.2se nodules znd Tas:ituild
(buildin; ar executeils module and "linkins" wizs 2xterncl

referances).
files are normail; used for

———~

puilding 3I°75.
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) e i i pel . N .
Zre explainzd in detail in tie 2727=11 manmals. e

sxpression "GITTTIT/ TM in the Zils indicates to the
P ] 3 bR - 3 A S .- ~ - L -y / N
tas¥cuilder trhat tesidos tie TTUI-11 systen litrary, {on ths

<.z Cowtand Pile as it is auto.zticall s callad -y T7°7%), a

P R R el e

~iirarr callied "I77 I7,027 1s called in order to resolve

~T

cny =xtornal relsrences. IFTIIS.CTS 1s actuall;r made up

S e a oy -3 - en o ~ - e Y Ay - -~
S =it compliled ocject modules Iros Tie followin: szven
<2072 tap2 filzs:
- - N hl T P ~— P Fal +m - - - ~ - -~
T ootz lines in to2 coomand il for DT 10 werrEn
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3202 fip.anation a3 tioly ar2 contronlzi Lvotle "I TI grsle
siz: araneters wit..in <ne pro-ran, It is guiliz vnossi.le
csiz: and paraneters wi o o s
T0nt t. o paraetsrs 1n .2 cxiz.inc coouent Jilee iovld
¢c.an e in taie Jutare as t..e I T sraten is updatsi/oolifle ..
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T oner T cci mates tie siz. ol te T/

called zr every modules, (X U7 will vary cetwesen modulesg




"UNITSY dafinecs the maximum numter o

-,
ct
8
[¢H]
1=
(o]
(O]
[
Q
o0
j-

units wilereas "ACTIILM assizns the numter of active Tiles

,,
2,

walell can te concurreatly open, The latter is variable
cetween modulzs and is cquite important since the CT IL
paramneter causes zllocation of memor; at tine tine of tasxk-
cuildianz. s .iany of the modules are quite +tichtl "pacized”
into tae 727 word ellowatle memory sement, the sxtra ortes
svailactle Ty adjusting thils parerteter Tzconme very imporsant.
"LIGM ulfills tiie tasxtulldar reguirsment tihat each
lo-iccl unit have assifmed o it 2 povsical unic., Thus, in
s..e r2I.T command file, lozical unit six is assisned {(L07)
5o a2 zerminal (TI:) a2nd all TU's tztwszen sevown and 13

usivelr, are =2ssiznod zrcitrarils t0 Tne "errgten”

_)vn‘ - e N odm  wde hm e
Jithout tiie command file, ezch o tie steps would
7.2 to e iadividuzll <oped in.  Zinet a comiand Jils czs

i ma s aes ~ e i - e
cullt i tiis case, 1% i3 merel-s macessars <0 1Dl
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..odules

Uverlai

Zhie mejority of tie GITTS modules are overizid,
Somes of tT.s overlay scremes are fairly complicated and ars

~

i1fTiculs, cdue o tae

o)
i4

4
a8 %

tn

| d

Terminal. Therefore, Vi

<

coriznd Zilies are used. Howaver,

“esgcription" Ziles using "Overlayr

ars %150 usad. (These

NIUT files,M)

[

tasxiuilder

o

syatax, to enter at

=)
<.

non-overlaid modules,

now "indirect" or "Overley
Description Tansuaze" (QIZI)

commonly referred <0 a3z

The O file is Tuilt wizth trhe text a2ditor Zor =ach
nodule znd descrizes the overlar scismes Zor tae moduls.

S8 Tile 1s Then referred to Ty the TV commend [fils, Tor
txenpla, tiac I0llowing is thie cemmand Tile used to tuild
Soe oodules UL in ITTZ,  llotice oa the scicnt end side
77 the =qual sim is tie expression: IFULI/i®, The /MP
Swite.s indicatis to 1T fthat here exists & file on disc

cne module (71wurs 5).  Toto that

/E,, ULl =
,=1 i

=2_0

15

HEEEE,
110111203

g the overlay zchizme o
nC otject modules ars

and Jile:

2ato

dicatze oz ov.rler schere

RN

0=..er lires




indicate the cnoice of otject modules Zor tue "apot" an

Ta2 various overlays. Lhere are syntax =nd comaand rules

vinich obviously must te Zollowed in tuilding 2a CZI file,

3uen informeivion is found in: "A3X-117 Task Zuilder
2eference Manual,” It is not ithe purpose here to elavorzte

on this syntax.

The Comnend and 0DL files for building CIPT3 exist
for all overlaid nodules and are on negnetic taope for tae
eventuality that the system will nced 1o Te resuili. These
files are the corzs of the wori necessary for otuildinz 5GIFTS,
snyone interested in vastly revising ZIFTS would nzed to

Imow the existing structure of ZIFTS and tihen attem

Le)
ci
ct
o

reconstruct tre effect of the revisions on the size of
modules. .4is stated avove, some of the modules are very
tizhtly paciced, some taking up to greater than 9% percent

of +the availzble 32.. words.

Z. TUIIDISG O IIZ:A IES
lere ars two baslc types of litraries tuilt from she

ITIC Tfiles., Tne first type includes the two sevarate
grstan litraries. The reason for havinzg a sscond "systen"
litrary is that two GIFTS modules, D2ULIII3 and AZ3UI7, simply
cannot fit into 32 words as normelly tuilt. Thus, a secoxnd
nearly duplicate licrary is “uilt using the /7.0
switel: when compilin-, The erffect of this switeh is to

reduce the size of the otject module by atout ten percent.

ikttt




meansg tihat saoula

Zhz auosence 0f the "trace" capacility
ar. error occur durins prozrem run itine, the systen will
not inform the user in wilen otvject .odule “he error
occurred. Again, this "protlen" occurs only in FUT.IZ

and I8TUIT,

The other trypye of litrary 1s cailed =2 '"moaule'" library,
hat is, for every executable module where overlizying is
neinz usad, a litrary of the ouject modulss derived Ifron
“ne individual prozram listins (vice the ZIFTS systen

linrary listings) is cuils. This approzcn allows iias

re 5 are examples of how tie wwo litravry tpes
are used. (lcte that in every case waere the switca "/IRM

. . . s .
is s=2on, thz preceding filsneme is the na

D

litrary, “hers the switehr "/ . I" is used alone, as ia:
TN, T T T

I™LIT/TE, the meaning is ©what 2 crhec: tharouz: e librarys
BICTPTIT.0LB will te made e resolvs referencss.  Thare 2
colon is attacied (i.e. "/L-:i"M), Tie 117 srsteam will expect
to Jinc onse or more specilically ramed ocject nodules which
> e N LN
ane Lo Le dzsitasz

ed &g b2ing vert of a varsicular seguent,

Z. OVIRLAY SCHzZMIE USED

i
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Pos%v raduate 3cnool for fth: tuilldins of

are acstually in 005 {ils Zorm., CZhanrsss %
scienc(s) would bve completel by making re
respective 0DL Tile and then rebuilding t

module(s).

Installing the GITTS system on anotier computer systen

could necessitate & revision to tne sclhen

; Ziles are a zood point for departure,

T, DAIITICH 07 UNIIOESSARY FITIS

Jlonz thz path of tuilding ~IVTE, one

several files that are extransous to the

0]

ne GITZS systen., I file deletions are

accwaulatior of atout 1£,000 “locks of in
disc (azout twenty percent of the maximun
727 9732 disc drive) would be taken up by
ne executable modules files zccunmulate to
tlocks, file deletions (usinz PIT) suould

The method for doing tihis on the PIDE-

s
3
ot

ne appropriate PDP-11 Tlanual. Genera

el A 5
ZI7E. L& 8Cnelies

o the

(@]

cerlarr
visions To tre

he respectivse

es tut tne 0OIL

accunulates
actuel runningz of
not completed, anx

tellizence on

only atout 4000
Te compleved.

11 can bte Tfound

1ly, it take

PIP Filenane.zxtension;Version/22

"ild caerds" are permitted for filenanmes,

version names/numters. The version awate

sust ze included.

extensions and

r {or wildcard)




%, RIZVIIDING SITTS
te. Tiles necessary to reovuild FIFTS exist on two
naznetic tapes. A listing of the contents of t..e respective

tapes are included as ippendix 7. To rebvuild 7ITES, iV is

merely necessary to load the tapes and type the followinz
=] -

two commandas:

71X /3z=.1m1: [*, %] zuTID2. 00D/ TO

SZUITDT
Trhe resulting process takes approximaiely six zours to
complete. 4 listing of IUTIDT.CMD 1s includzd as

pendix .




V., PIOCEDULS PO ATVISILG GITTS

A,  MAXING INOR CEANGZES

It should be rememtered that each module is listed
separately. In addition, there are five files of sub=-
routine listings plus two assembly language files whica
are included as part of the GIFTS system libraries (two).
It srould be quite obvious that if a revision to a single
module listing is necessary then only that module will need
to De rebuilt.

On the other hand, if one library suctroutine is crangzad
it would te wisz to retuild the entire system (unless the
modules containing the revised sutroutine can te isolated).

1. Chanzing the System Tibrary

The following steps should be completed in revisins
the system litraries:

a. =dit (ZT7) the listing (either LITRT.iI
IIz22.130, LIZR3,iEW, LIRR4,IISW or LIERS.PIP);

b, zZxtract the subroutine(s) which have teen
revised (in order that the entire litrary need not re
reouilt);

c., Compile the subroutine twice-once witia the

/20220 switch alone and again with the /TR:NOE switen;

o

SEa e sl S 4o



d. Insert the object modules into the two

libraries - GIFTLIIB and GLIR2 by using the LE2X utility;

e. Rebulld tne GIFTS system.

The last step is not quite as difficult as it
s2ens since the command and 0DL Files are already tuilt
for this purpose. The entire rebuilding process can te
done by a series of TKR "@" statements. Such a command file,
called GIF7S5.CiD, is shown in Figure ¢ and is included on
the tapes mentioned in section IV.5. Iy merely typing
@GIZFTSS5, the entire CIFTS system will te 2uilt in approxi-
mately ons nour. The file depends, of course, on the
existence of the command files, ODL files, CIFPTS systenm
libraries, and the respective module libraries to exscute.
A listing of the files needed to execute GIFTSZ.T.D are
showa in Tigure 7.

2. Chanzing a #odule Library

-

IS only & single module listing is —evised, then
it should not Te necessary to build the =ntirs 7I™TS system.
I~ otner words, the use oS ZUIIDT.C!D is unnecsssary hers.
Instsad, it would only be necessary to execute the stens
wilcn are demonstrated in Appendix D. The OPIIZ! module
s -
is used oy way of example in Appendix D, but any oveilaid

nodule would be "retuilt" in the same manner.
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For noan-overlaid ..cdules, 1t is necessery only o

., 10 , s . . . :
conpile and taskvbuild asinzy the provided command files.

Z. MAJOR CHMAICGES

I a substantial numnber of canges to the 7ITTS systen
were to be made, it may ve necessary to revtuild the entire
set of executable modules. ‘ssumning that the cormand files
are nowv to be revisedj1 the following steps would te followed:

1. Tlevise the respective listinz(s) usin:z the Text
Zditor {(ZDT);
2. ZRevise the two tapes usin. FIY;

3. Ixecute @TUILDT.

It should be obvious that if the two existinz tapes
ares to ve modified thnat a new set of tapes will need to
oz otuilt. The I utility is the handler for this process.
c saould te noted that the present command file, ZUTIIDT. 1T
is zased on the existence of two separate tapes with the

contenss celnsz as listed in Appendix . In this a

o]
e
D]
3
[oH)
-
>

1OIt should be remembered thst the default extension
for & FORTRAN file on the POP-11 is "JT1."  The TOTTAL
listinzs provided oy IC:ZL had the extension "HEV." There-
fore, when compiling these prograas usins the 4?2 coupiler,
use syntax as follows (for the file called 3IDAS.HIW):

AT T TATNVG_ T TITYNG AT s
_4: LSS LA S e ud,

11If new subroutine(z) were added to an individuzal
module, thcn the respective "CDL Tile" would z2lso ne=d to
t2 revised., It 1s also possitle that chanzes to existing
subtroutines could make the individual nmodule creater then
3e'. witiy existinz overlay schemes. Iaen, a revised scheme
..ar ce necessary and tnhe 005 Iile would have to be revisszd.
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it siould also e noted tazat Ttuie UIZ Jor tle tape file is:

Bo,i). 1ris UIT is presused when TUITDY is cxecuted.

Z. UPDAVING OF L-LPp JITL

Tllere exists a file called FIZTE5.INTF waich contains
the information or data usei by the "HiIP" command from the
various ZIFTS modules. It will te necessary to use an
editor to change this file. Revisions would be neesded to
tiais file only if updates were received from the University

0of Arizona.




VI. ZZC0:ITEIDATICHS

: Several possibilities exist at the Taval Postzraduzate
1 Scrhool for the ennancement of tne CIZTS system. . TEITRONIT
4031 computer is already present within the ‘echanical

Engineering Departient and could te used as an intellizent

terminal., That is, it would te possible to operate with
sone of tine FIFTS modules on 2 host computer sucnh as tae

PDP-11 with the smaller modules being used independently

1
o

on tne 4081,

C

b

course, wnen the new mainirame replaces the currently
used IZiT 360/67 in 77 19381, a worthwaile project would be
t0 install GZIFTS on it.

In addition, it is recommnended that the interface Dro-
zran for tane S.\P4 systen, walch is currently availsiles a%
PS8, be obtained from IZYL, Tniversity of irigzona, in order

tiiat the SAP4 and GITTS can be "tied tozetaer,”
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SPPOLOIN A

B

2L302IPTI0N O GITTS CDULLS

SO0DSL SUTTERATION 1D ZDITING

U0
AR

- Lt

ULl is an automated three dimensional plate and shell
odel zenerator. It 1s suitavle for larze continuous
structure that can be easily modeled by repetitious genera-
tion of points and elements.

=175

S2ZIT is desimmed to update and correct IZULII models,

thouzn it can bve used to generate simple nodels and ones
too conmpiax for ZUIXIL

nama

[N
———

TIFCS accepts information rezarding external and dependent

touadary nodes in a2 consirained sutstruciure.
e |
=TS 5

R ]

EUTHES is a tarse dimensional solid miodel zeanerator. One
ma; asi for the display of the edzes, and aar adid and dis-

plar selected point and element slices.

12~w o : g b ol -~ o~y -
Tne descriptions here are taken Ifron tiie "GITTE Tser's
nanual. "

13 rmemma a e , C s . _
B;DLAQ, as of the date of tais writing, 1is no: e

mented on t.e PIP-11. This is primaril:;- due o its




R S P

T0.D AT 20ULIDART SCUDINIO

CRAPICT, DISPLAY ANTD ZDITING

ZUTER

SUXNIP 1s invended to allow only tnose {reedoms which
a model can support, thereby relievinz the user of the
necassity of supressing all superfluous freedoms by hand.

ER NS

TUTYIR is a vulk load and Soundary condition renerator
desizmed to apply load o models generated with EUZZIL, Iz

ma:r be used to apply disiributed line and surface loads

and massss, presribved displacemzents along lines and surface
and inertial loads. DTemperatures may also te applied <o

lines and surfzaces.

IT\T "']YB
Ll Ll
———————e

IDITLE is a displa’ and edit routine intenced to provide

local modification capability to loads and boundeary condi-

T e ——

tions applied vy ZULIL:, It may also te used <o ~ensraie

sinple loadin~ on models, or loadinz on modcls not ~ensraied

with BULIDL, Temperatures may also be applied to elensntis.

.

\——

ter 2477 nas been run, tas thermal and combined loads nay

tiy

te examined.
]

~0L03 s
0,08 1is a lecad and boundary condition zenerator for

solid nodels. Toads may be distrituted on lines or

X S - — s . .
'TL0ADE, as of the date of this writing, is not vet

inplenenied on the 7D2=11. This is prinarily due 3o size.

54




surfaces. ILoads axnd toundary conditions a7y ce displa

orn point slices.

G200 PURPOSE COI PUTATIONAL

S0 A3SCLT DISPLAY IIODUISS

P

OrTI.: i

OPTI> is a zand width optimization program. ~liouzr

FI77S 1s desizned to handle problems without size or tand-

widt restrictions, it is very important tiiat the pro:tlen
be optimized tefore tiie solution procedes. xperience has
shown that run Ttines can te reduced vy = lfactor of two to i
ten 17 tihe procedure is usaed. CPLIII mav ve called several
tizes in a row, until tie Zest node numberinz scheme nas Teen
acinleved.

S RER)

i3
r__j

6]

STIZTY performs computation of the stiiiness natrices and
zsszricles thenm into the master stiffness mastrix.

2204
D500I0 introduces iinemnatvic bounder; conditions, and

decomposes that stiifness matrix by the Tholesiy method.

~ ey

e A
D.SII coxmputes the deflections from tue current loading

conditions and the decomposzd stiffness matrix. If fempera-

turcs are present, thermal forces will Tte calculated and

the current applied loads Lefore solution.

s o o




QmTIe
[ ey

STRISE counputes the =lement siresses .assd on ths current

deflesctions.

AT m
LvawUlio
P

2ESTLT displays deflections aand stresses. I% las many
options that may -e used, at the discretion of *iie user,

10 transiorm the results for optimum compreiension.

THD GIZTS MATUZAL TIZSDATION PACIAZT

LUTOL is ordinarily used to zenerats starting loads

-

Zor thae sutspacs iteration fto compute natural :odss of
vizration.

3773
A -t

QrTa

ST23 performs a sinsle subspac: iteration to determine
¢ model's natural nodes. It nust be repeated ag manr

.o -
cXLellvv.

LoD STPRS TRANSIZEDT RE8P0USE PATKAGT

alewd Dbt olurs

(DIRTSYT INTACRATION)

TRAI1 is to be run on a transient response model imnme=~

ciately after stiffness assemvly. It is used to specify

the tine step to ©te usad in e integr-ation process.




e oy g

T‘? AST 2

]

P22 is run after TRANYT and D2COi. It computes the

displacement matrix Jfor {time 7.

TRAN
TRANS maintains and plots histozrams of the displace-
ments of up to four different freedoas.

GIZTS COISTRATIN=D SUBSTRUCTURING

TAMITTAAD
Sardon\SL
e ————

Zefore a COSUZ module may be used in a mas*ter analysis
run, it must be preceded by program RIDCS to form a reduced
stiffness matrix and a reduced load matrix (if there arc any

loads associated with the C0SU3).

(1]
-1




APPZIIDIX =

IIST OF GIFTS MAUAZS'

GIFTS USIR'S RZFERENCI TATUAL

"Contains complete and deteiled description of all
3I77S commands and computational procedu;es. It is meant
as a source of information for the experienced user,"

- .
FIZFTS BYSTENS FALTUAL

"Contains devalled information on the code, data base
and program structure, Useful for those undertalting pro-
Sram coaversion or enhancement,"

Thouzh there is a zreat deal oI detail concerning the
UDZ aand program structure (for the TCLIPS: Computer), there
is really insufficient information to zet started in a

Tran rersi enaanegenent. There e sever
"prozram conversion or enlancement.!" There are s al

terms and acronyms which are undefined in the description

a

wr.ere lmowladze of the other manuals are essentizl for under-

", . . useful to new vsers, and to exerciss the system
on a naw 1nstallatlo“, or check out 2 new version of th
program on an existing installation . . . Tutorial . . .
Solved Sxamples,”
This manual is excellent for the intended purposes.
‘nyone seriously intending to use the system should spend

several nhours with this manual and tne computex.

\

4
'Siemarks in quotation marks are taken directlr from

pa-es TPAIV=1l-3 2 4 fror the ZIPTS Primer.

[
A

3

ettt o il
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L

GIFTS INSTALLATION iMANUAL !

"Jesizned to neln» those attenptinzg to install the
program on thelr own svstem. Tescrites implementation
and test procedures.”

This manuel, as of tiuis writingz, is not inplementad.

It is hoped that with respect to the PIP-11, this thesis i

provicdes some of tiie information needad.

GIFTS THEORETICAL MANUAL

"Zontains aathematical fundamentals and algoritiams
tnderlying mesh generation, element characteristics and
solution procedures. Cf use to trose wisairsz to assess
the properties of the mathematical model used, or modif:r
tiie program.”

GI¥TS MODELLING GUIDE

"Aimed at the program user. Discusses praciical
aspects of finite clement modellinz in general and pays
particular attention to elements and procedures imple-
mented in the GIFTS system."

Jot implemented as of this writingz.

GIFTS POCKET MANUAL

"A handy pocket-size reference manual contzaining
conplete, but terse, summary of information in the 3ITTS
Tsers leferasnce lianual. TUsed mainly as 2 quick relference
manual to be used while workiag on a terminal %ty the
experienced uszr."

Impnasize experienced!

1
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APPENDIX C

FILSOR

LISTING OF PROGRAM
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=ANANS, TYPE='NEW®* yACCESS=* SEQUENTIAL?,

NJD READING UNTIL END STATEMENT ENCOUNTERED

COMMAND FILE INPUTS
LINE(I) 4I=1,N)

1 ANANS)

E
N

Wie
W sw
L <>

WO Zd

el v > [ 1% ]

~dWNIO e

Wil = pwnn
WO =~ J=0Q.

U T ZOOmmW

NI U Z v
2 Q=-—=20

W W AND-

T IZOZ

LI I W

Za10aZZa
QWOIWO

- Q. o~

u o (]

(L)

(SIS I B[S U s (&

A
(

ARY STIRING
ENDIT=L.FALSE
WRITE(2,101)
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“ne followinz is a listing

TIIESCA. It aas Ceen annotaved to indicate wnet azitually
is zoinz on and the reasons Ior the various sieps.

Zhie ZUILIZTL.CLD Iile executes this entire process
"zutonaticalliyt with the exception Tzt the TINZZ var-
cion of ILS8CI is nezdzd as well as the ITUIT.,28H fils
(wiiich 7TInerasszs the answers to tihe [ILSCT guestions
aszed below), "UIIZT, of courss, also reads the riecessary
Cil=s Zrom ma netic tape.

A3




Dt e OV R

>PIP/LI

OIRECTORY OP3 (158,531

30-AUC-88- 15 - 46

OPTIM . OOL 47
FILSOR.TSK 2
OPTIM NEW,!

OPTIM.CMD,10
CIFTLIB OLB !

S1 C
5§3.

L .
592 C

(1)

I2-AuUG-88
30-AUGC-80
38-AUG-80
30-AUC-82
38-AUG-88

TOTAL OF 688./698. BLOCKS IN 5 FILES

>RUN FILSOR

X¥xFILE SORTERX%x%xx

“/TR:NONE" SWITCH DESIRED FOR COMPILE?(Y

TYPE IN NAME OF FILE INCLUDINC EXTENSION:

1736 -~-
>F4P QL IB

>FIP %.08J/L1

DIRECTORY DP3:(16@,531

39-AUC-80 15:48
OPTIM 08J,!

BAND . OBJ !

INOPT .08J 1

OPT .0BJ ,1
SWAP 0BJ ;!

TERQPT .0BJ ,1

°.
4

(3)
(4)

30-AUC-80
30-AUC-80
38-AUC-80
30-AUGC-80
30-AUC-8@
30-AUG-88

TOTAL OF 39 /508. BLOCKS IN 6. FILES

>LBR LI1/CR. 39 .6.:6 .0BJ

>@STUFF

>LBR L1/IN=OPTIM
>LBR L1/IN=BAND
>LBR LI1/IN~INOPT
>LBR L1/IN=QPT
>LBR L1/IN=SWAP
>LBR L1/IN=-TEROPT

>@ <EOF>

>PIP OPTIM QOLB~L1 .OLB/RE

>TKB QOPTIM

(6)
(71}

15-33
15-33
15-33
15 33
15.45

(2)

OR N)
OPTIM

15:46
15 47
15:47
15-47
15.:47
15:47

(5)

.NEW




>PIP/LI

OIRECTORY DP3-[160,53)
30-AUC-80@ 15-51

TOTAL OF. 215 7218 BLOCKS IN 2.

e

(10)

FILES

STUFF .CMD 1 ' 30-AUG-82 15 46
OPTIM . QOL 47 1. Z0-AUC-8@ 15 33
LI1B.CMOD,! . 20-AUL-B0 15.46
FILSOR.TSK ,2 S1. G 30-AUG-8@ 15 .33
OPTIM NEW ! 53 ‘ 3P-AUG-80 15 33
OPTIM.FTN,I 2. 20-AUGC-80 15:46
OPTIM.CMD ,10 1. 3p-AUG-8@ 15 33
BAND FTN 1 7. 3B-AUG-88 15 46
INOPT .FTN 1 7. 38-AUC-8@ 15 46
OPT .FTIN,! 18. 33-AUC-80 15 46
SWAP FTN 1 4 30-AUC-80 1S 46

“ TEROPT .FTN, ! 14. 3@-AUC-8@ 15:46
OPTIM.O0BJ ! 1. 30-AUC-80 15 46
BANC .08J ;1 6. 30-AUG-80 15 47
INOPT .0BJ 1 S. 3D-AUC-88 15:47
OPT .0BJ ! 10. 30~AUG-8@ 15:47
SWAP 0BJ ! 3. 30-AUC-80 15 47
TERCPT.0BJ ! 14. I0-AUC-8@ 15 47
GIFTLIB.OLB,! 582 C 3B-AUG-80 15.4S
OPTIM . OLB,! 40 . 30-AUG-80 15.48
OPTIM TSK ;! 209 C 3@-AUC-80 15 48
OPTIM.STB ,! 6. Z0~-AUC-80@ 15:5)
TOTAL OF 1046 /1086 BLOCKS IN 22. FILES

SPIP x FTN,%/DE (11)
>PIP x.08J ,*/DE

>PIP x CMD,x/DE

SPIP % OOL ,x/DE

SsPIP x.0LB ,*/DE

>P{P FILSOR TSK ,%/DE

SPIP OPTIM NEW,%/DE

*>PI{P/sLI

(12}

DIRECTORY DP3 (160 ,53]

3@-AUC-88 15 52

OPTIM TSK ! 209. C 30-AUC-88 15.49
OPTIM STB,1 6. 30-AUC-B8@ 15.51
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(1) The First thing doune is 2 "PIZ/IIM which lists z2ll

Jiles La toe directory. In this case, tiie response indic

co
( I)
[0

that wetre in directory 13C,53. Tne filez listed are 2ll

s2ing bulld, then FI1IZ2 would resplace "IFTLIZ es the ZIITE
"Zosten Litrary. L1lso, as 2 means of differentiatins tiis

JULIZ and RESULT module lisraries (sce section I7.,D) these
litrarize zre arcitirarily raferred to, in the commani Ffiles,
as ZULNIland ZICZTULY, respectivelr.

{2, TILZ0Z is executed. It responds by askin~ two questions

c2fore proceeding

Lo

(3) Tus sorted progran/sudroutines are corpiled sevarazsly
usin: tas coumand file: LIT: i (which was se.erated v

inlizit ths further coxpletiocn of compilatiion.

{4} This is a listing of the "Cbjzet! Filus renerated &
the 47 QLIR comnand.
(5) TNote that 335 tlocks in six filecs wore cenerztad.  :ogs

awzcers are critical in that they are used to creats a

7 in the next steo.

o Py

(5) Tsins t.e YIBRM utilitr, a lidrar; "L1.0LB" is reat:d.

o

e dzecimal points zre paris ol Tz sontax in this cormmana

-

B Sa S - Ty 3 ... ‘- ES e n . Ca - -
as che oriission ol tazn indicates octal nurters. Se nae

-J
RS




MM is uscsd only Secause n

JIL3G2 is looiiar, arvisrzrily, oo a o-
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e
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Al
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b
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b
ct
s
‘

e

Livrazy L7.0LZ is "stulZed? In The case of thi:z

}-J.

mand Tile, each command 1s sutsequently listsd until

i (EOF) iz =ncountered. 1In this exanple, six otjcct

i b b

Usiny PIP, tane litrary n1.CLZ 1s renamed: C(C2TI0.,CLZE.

iz t..e library name wnich will Te used 2y CIPTIN. D
taskbuilding CFTIN.
CPTIL] is finally "taskbuils.”

A listinz of tie files wiich have been generated

wille building the executatle module, (02WII, TSI, and tze

symvol tacle file, CTPIL,STEB. Iote that the sum of the

space taken up oy the files is over 1000 :tlocks.

tion of thne 0PTII module are deleted Tty the seven 2T

ousskecping. Those files unnecessar; to the exacu-

¥
[

directives showm.

Lo listing of what remains: the two files necezssary

exscute optimization.
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LISTINA nE M7

DIRECTORY
01-8SEF-80

LIBR1.NEW
LIBRZ2.NEW
LIBR3.NEW
LIRR4.NEW
LIBRSFUF
BULKLEB.NEW
BULKM.NEW
EDITM.NEW
BULKF . NEW
EDITLER.NEW
STIFF .NEW
DECOM.NEW
STRESS  NEW
AUTOL +NEW
RESULT .NEW
TRANL . NEW
TRAN2 NEW
REDCS .. NIZW
LOCAL . NEW
SAVEK . NEW
RES1IU . NEW
PRINT .NEW
TEST.NEW
BULKS .NEW
LOADS NIW
OFTIM.NEW
DEFL «NEW
TRANS . NEW
DEFCS.NEW
TEST2.NEW
TSTFLT «NEW
SUES .NEW

TOTAL OF

5533,

83

MTOIL20-11]

BLOCKS

125.
172,
172,
260,
166.
351.
577,
449,
200
263,
164,
23,
229.
26.
Sa4.
24,
26,
104.
120.
8.
20,
20,
2.
646,
5591,
S2.
115,
910
152,
3.
60

52,

IN 32,

01-SEF-80
01-SEF-80
01-SEF-80
01-SEF-80
01-SEF-80
01-5SEF-80
01-SEP-80
01-SEF-80
01-SEF-80
01-SEP~80
01-5EF-80
01-SEF-80
01-SEF-80
01-SEF-80
01-SEF-80

01-SEF-80
01-5EF-30
01-SEF-80

01-SEF-80
01-SEF-80
01-SEF-50
01-SEF-80
01-SEF-H0
01-§LF-U0
01-SEF-80
01-8EF-30
01-SEF-80
01-SEF-80
01-SEF-80

FILES




LigIItn. OF 71
r
.3 . DIRECTORY MT1:C20,11
; 01-SEP-80
FILSR2.TSK 57. 01-SEP-80
¥ EST.TSK 56. 01-SEF-80
- STUFFE. 8K a1, 01-SEF-80
& BUILD,.CMD ?. 01-SEF-80
BUILDT.CMD 10. 01-SEF-80
EST.CMD ) 1. 01-SEP-80
STIFF.CHD t. . 01-SEF-80
SUERS.CMD 1. 01-SEF-80
TRAN1.CMD 1. 01-SEF-80
TRANS . CMI! 1. 01-SEF-80
OPTIM.CMD 1. 01-SEF-80
STRESS.CMD 1. 01-SEF-80
EDITLE,.CHD i. 01-SEF-80
SAVEK.CMD 1. 01-SEF-B0
PRINT.CMD 1. 01-SEF-80
RESIDU.CMD : 1. 01-SEF-80
TRANZ2,CMD 1. 01-SEF-80
REDCS.CMD 1. 01-SEF-80
GIFTSS.CMD 1. 01-SEP-80
BULKM.CHMD 1. 01-SEF-80
BULKLE.CMD 1. 01-SEF-80
DEFL . CMD 1. 01-SEF-80
RESULT.CMID 1, 01-SEF-80
BULKF .CMID 1. 01-SEP-80
EDITM.CMD 1. 01-SEP-80
AUTOL «CHID 1. 01-SEP-80
DECOM.CMD 1. 01-SEF-80
DEFCS.CMD 1. . 01-SEF-80
LOCAL .CMD : 1. 01-SEF-80
BUILDD.CMD 10, 01-SEF-80
DECOM. ODL 1. 01-SEF-80
OFTIM.ODL 1. 01-SEF-80
BULKM.ODL 3. 01-SEF-80
. , BULKLE.ODL 2. 01-SEF-80
DEFL.ODL 2. 01-SEP-80
EDITM,ODL 2. 01-SEF-80
LOCAL . OnL. 1. 01-SEF-80
SURS.ODL 1. 01-SEF-80
DEFCS.OIL 1. 01-SEF-80
TRANS . ODIL 1. 01-SEP-80
STRESS.OLL 1. 01-SEF-80
STIFF.ODL 2. 01-SEF~-80
REDCS.ODL 1. 01-SEF~80
RESULT.ODL 3. 01-SEF~80
EDITLE.ODL 1. 01-SEF-80
GIFTSS. INF 197. 01-SEF~80
EST.FTN 2, 01-SEF~-80
FILSOR.FTN 21, 01-SEF-80
1 FILSR2.FTN 13. 01-SEF-~80
E . STUFFE.FTN b 01-SEFP-80
’ ) FILSOR,TSK 51, 01-SEF~80 L]
4 TOTAL OF S520. BLOCKS IN 51, FILES

84
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